The effect of side chain structure of ester substrates in determining the rate-controlling step in alpha-chymotrypsin-catalyzed hydrolysis.
Presteady state and steady state analyses of the alpha-chymotrypsin [EC 3.4.21.1]-catalyzed hydrolysis of three specific ester substrates and three ring-substituted derivatives were carried out to elucidate the effect of hydrophobic interactions due to the different side chains of the substrates on the individual steps of the reaction. Hydrolysis of all the substrates except for N alpha-acetyl-Nin-formyltryptophan methyl ester (Ac-Trp(CHO)-OMe) was controlled by the deacylation rate. In spite of their comparable Ks values, the substrates with small kcat, such as N alpha-acetyltryptophan methyl ester and N alpha-acetyl-2-(2-nitro-4-carboxyphenylsufenyl)-tryptophan methyl ester, characteristically gave Km values one order of magnitude smaller than the others. For the reaction of Ac-Trp(CHO)-OMe, it was ascertained that the deacylation step was not rate-controlling. It is suggested that the acylation step controls the rate in this case.